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y L T «at«K^JS £ t$*\ PH 0 ^ 9 n S x ;u^«nWO ffl it s p!y'Jn>S 

K>; ^^7&Wt^^15:*ta:ffl*«VSSJwg?a$ixTv^j»^, PH 19^-9 n * 
i ply'jn 3 <0*^cv»ii p -7 x ;HiitpWcD<&<D:ii§^, 

R 0 9 n *? x. ;l/f!itnW<7) ffl Cp7x ^W&iMJkTfUfrtf) \Z p Mi£ife^J£pD 2 
mtfhftX^*&m&^Mfci-Z>?*7 7'C$)2>o EP*>> ^77AliESD;^X^ 
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L^U 0 0OiJSi:Wlt.t*^9 7Ctt, E 

S D J 4 < t ±fe<7) £ is 19 PH *) £-7 n ^ ^ )VW$sNJkXf 

, m ^ ft 7 n -7 ^ ;i^f*&nW<0 |Q i; p 7x ;HIlipW& <7^- <7) |*j £R K Wt \ t f> *L tz p M 

s^mma =t ^ * # v^j , xt± ( b ) <d x 9 k [77^77 ^i^p^m^ 

[0 0 2 9] 

0 n -7 a. ;l/|IltnW60^ $ p^x ^ffJtpWS.^ CI O p .7 j, ;Vff j$ p WO|*I 

[0 0 3 0] 

m 3 (±^mMBii^»m^ii^T- 1 0 0 £ l s 1 izmm-r&MVfMz^i-m 
mmx\ (a) , (b) ( c ) fi-ett-e^A7j> ft7j&^m^w.ii^;iffl 
Ltzm&vmmmzTFi-o a#««o*£\ m3 (a) £#h&i-**:, 

^H^T7? & & A7J JroT V IN t SfemsrfC & & iSSmfilij «zg V DD <h <D HQ 
^fSIIStT- 10 0a £ t>M§i^^f K 1 2 0 a /W«fU£fIiiT- 100a 
Offl 1 Sro^- 1 a & TOmi£fI ^ >f * - K 1 2 0 a O 77 V - K ^ ^-fti & i^mfiU'J 
«ag VDDfflO £ L XW$i $ ti, tiLftmffi^-C&Z ATJ^T- V IN JfcSSST-"?* * 15: 

mefflim^vsstoKn^m^sim^i 0 0 bs^wi/^t- ki 2 0 
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b fimm%i%mm : ?' ioob^2ST2 bs^itfi/^t- k 1 2 o t> o 
7/-K «rv»r*t & famefflm^ vssfij lt^*i$ ti& 0 thts^m<om^- 

v EI3 (b) ^#HS1-^i:. M^^-e^^m^J^VOUT i:M^T--e^^» 

MmmmMvddt^m^mm^mm^i 0 0 ci^ii^i^t - ki 2 
0 c T^m^KifT looc^iuTic Rxmm&myj* - k 1 2 0 c 
<d ii y - k ^ v^-r n & i^m^fjjm^ vdd#j k l 2 *u »n^T--e* & m 
^j^t-vout t^m^T-r^^^m^fjJW^vss^^^^^m^^T-i 0 0 

d RZf&m&mfJ * - K 1 2 0 d ri^m^^T 10 0d©|2Si 1 2dS 
W«f$fl ^*-K12 0dO7/-Ki ft & j&KfilHim^ VSSfiJ CU 
^f^£ft& 0 (1SL, ftfl^t-KnOc^ 12 0dlifB&t^.iH 
-?£&o ) HK, IH3 (c) ^#BS-r^<b, «m^fi|«^VDD 

«hfg:mfitBiJS^VSStor H ^c»m^*M*T-l 0 0 erai«i^*- Kl 
2 0 e 7&*t&«^g&3ifT 1 OOeOll tmlr 1 e & <7 j#Sj£ff * - Kl 2 0 

eoiiy- v^^-rti^mmummmvwm^^ totftMnt+i ooe 

OS 2 mj- 2 e ^^K^H f>ft-Kl2 0eO7/-KS: <^-f ft i> f&mfiffl 
«MVSSfJJtc Ltii^ii^o (11 U F 1 2 0 e 

[0 0 3 1] 

xumj-vmt mmmn mm v dd& m&m&m mm v sso m k % tt^timm. 
ztiz>mm%wmm=t-i o o aRin o o b K%mzttz>m±v - twmt^-f 
ft i> i f o, mm%umm=f zmm-t h&y^^-v mm^famm i fo^^ft Ltzt 
£<7)y~jjr- Kn@c7)ji!i^f^mffi(i^Tv f t u i&m&mmm vsscommim 
mma, o vt Lxmm-r&o m^Mi^^AijtmJ-vimzwmznzmjK 

W&RlfM^m&Z -eft-TftV inmax WVinmin . Sm{£l&jm^ VDDOjf 
^ft^cmBE^ Vddmax <h1-£<t, S#fMW::£>tj-;£> ATJ^TVIN^mfcfflijm 

as v dd h <d m<nmjzm&m. v xh& ^ atj^t- v in t ©mfiffl o mas v ss t <d mvm 
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Vxh= Vddmax— V inmin 
Vxs= V inmax 

tot, mm%\%mm=r i o o *Jk~(fmw>%\%mm^i oob ^^ti^ftm^-r 

^-r^^itNaSi^lcNbcoft/Ht^-rntf J: 
I Vxh I <NaX | V f I 
I Vxs I <Nbx I V f I 

$jx_f£\ ls i ^cmo s^#j&£*iT^tu;f\ 

V inmax = Vddmax 

V inmin = 0 

0<Vinmin, V inmax< Vddmax 

;i^f ilSuiWO BP ^ * - K <o m. * 'P ta < -e £ * nr mi£rf$> & o 
10 0 3 2] 

ft, 03 «\ ^S^iimm^ii^^^^m^K^l OOtWiJt: 
SMl^K*^ K 1 2 0 £^L^J£^L£^\ L S I ^*fl#4tofii/>l±* 
•7 h^7^JCittSi-SifiMI***-6»^t±^ A^J^T-VIN^m^J^VOUT (7)1 
to&ramttfflWig VDDOWtfc i *) & A < & - «h £*6. «^ ^-f * - 
F 1 2 0 a ^ttfl/^f*- K 1 2 0 c Sr^ffl-t* ii^liv, dOfJr^ 
Kl±, EI 1 9 K^-T i 9 ^^^T-eab^A^^T-VIN^tB^J^VOUT ^<D 

j y*?-y^y( ^aiT-viFtffimiafflimaiVDDfcoiiBn, #m^n*^-i oo 

a SCTOWSCftRSR^ 1 0 0 f ^m^*K*T- lOOaOfl 1 aMt 
K^CfifeSl^l 0 0 f co^2$ST-2 f ^v^-rtL^iSmfiffiijm^VDDffiiJ^LTSM 

$ *u >f>^-7x^ sg^- viF<h f&menjja^ v ss t <d m k mm^umm? 1 
o o b jBLzmrnvkmyj t-Ki2 0b im*£L%wm=t- ioob^2 jst 2 

bSDflfi»^t- Kl20b©7y- K^v^-rtL^fiSfiffiijm^VSSffiiJtc 
LxmWiZti&o Z<Dt£, it^f 0 0 f ^Mt^.^^t- KOf 
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^ V DD t <D m K ZfoZ lt^SJ± izfc C X fctb X is if (f J: v > c 
[0 0 3 3] 

Vfm%mmmxmmi-z>o m4f±, ^l^M^j^Mi-^/c^^n-e, ( a ) a 

m^M&^'ffim, (b) £t/ (c) li*ti<?ti (a) Kfctf* A 1 - A 1 ' 

^bi-bt m^^tz&mftm*m&WK^irmmmx%>z>o 

[0 0 3 43 

Tb\ lxwm - ftmztifz^-ftiiimi v ^jhmmx&z 3m<Dn ^y^^mM i o 

,2 0, 3 0 L |f)^n^x«10^n^x«2 0©TO'n^x 
;Hf 20in^x )HMM 3 0(Dm CfiiWi $ ttfc v*-f *l ^,i2-)x^i 
i^-C^)^ p i 5 0 RWp <y jl. )Vm*k 60t^l, miz. n i 

i*-e**pMll£ifefSJ*1.5«:, n*i;l^#2 0 7& s ^<art&K^j££*i£fll J£ 
ifc^i£t?£> * n M*£fHHt 2Ui2 -6 p Si£ffc«# 2 5*. n * 

x«3 0**^Ort^tw^$*L7t»ll£tfe^i*^*&nSl£tfe«J*3 1 
2 ttllt-e^l. p MrafM 3 5*. p * i fi/ffib 5 0 K5>> KMUH! 

Lfzmm<vw£t LxM®.^fttzm3fcmmx&&vmfcmfM5 5 a, 5 5 

b, 55c, 55d, 55e (&T\ UMlTh t # l±3£K p S4£tfe«« 5 5 t i" 

fc^3ff![«^^ pl««6 5 a, 65b, 65c, 65d, 65e ( 

LX. n Mfcnmig. 1 1 p 2 5 <h , p Sl£tfcll« 1 5 &m 1 38^ 1 

£ , n 2 1 1>* p M J£ffc1M 3 5 t , M n St£ft«« 3 1 0* # 2 ^T" 

2 fc-e-*L^^JKBEj!Sl5-C»jgc$*trv>-6 0 #S@£^5fi, T ;i/ ^ - £ A ( 
Al) *v^4KJ (Cu) LtM^iiSO^i L^o X> -<7>!£ 

m^ii^2 o ofimmztiz l s i o^wcmo s«jsk-c*;hm:. p 

Ittfil 5, 2 5, 3 5, p!tW5 5, & p M*£ffc^c 6 5« 
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*U nMt£iHI«l 1 , 21, 3 1^MJSlinMOSTrOV-^- Kl/ 

4 >&m<D7tm%imm£RcmBtKj&mztiZo p 1 5, 2 5, 

3 5, P MJ£ifcfM5 5, mitWL^Me 5, St^nltft^l 1, 2 1, 3 1 
[0 0 3 53 

X, n'Jx^lO, 2 0, 3 0, p^xJl/fJiSOMp^x^eO 

> p mttwcmm 15, 25, 35, p mwMW$L 55, so* p uwsm^. 650 

¥IM(±> #«5e£*i&v^\ ^1*fti>&m&Y^fi\<D&fZWit%^X^Z> 

0 MK, nlttii 11, 21M31 ©flPttt, H 1 <D%ete<Dftm>*% 

[0 0 3 61 

X> i(7)il^lil : -2 0 0ii, 3iOn-^x;i/itlO ( 2 0, 3 0 ^ 

-op Mtct^fiit 4 1 imm^mmi 1 - 200 $ nx l s i 

t£*aSVSSH»«$tLTV>4 0 X, tt^llf^2 0 0-Cfi. p^;MM4 
0, 5 0, 6 0^-fttil$ati^ o 
[0 0 3 7] 

^C. iOM&fBSBIt^ 0 0O«»»|ftS:SJiWi-*o HI 5 f±0 1 HM^OO 
»*^««3R : f-2 0 0O^IBilHlK«:^i-B|-C, (a) RZf (b) t±fti^@4 

KBI-e* £ o - otl^ntf 2 0 0tli, n v jl lOtp 12t£1i*$Bi* 

1 5 l^t- KDl * , n * a. ;i^J£ 2 0 p Mffil&W$L 2 5 

- KD2 £ , n * j. 30tp UtOft^fc 3 5 KD3 £ > •£ tL-P 

[0 0 3 8] 

£ 1 1 t £ 2 *g}^ 2 OH 1 i^T- 1 WIE £&&ESDy^ x^epjn $ 

*U te j 3XVf ^i^t, JWt- K O MS^|pI*ije56 s * 1 iroT- 1 f> 

^2 3®T-2^»fLtL^a6^o BP*>> pM*£i^i£l 5^n?^;i^cl 0^, p 
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flit 3 0 ^ti^timfiLWWLfi&o - O^sE^ifJn L T < & £ , p 1 
5, n^^;i/fl^l OMpIv'J 3>M3t«$tL-SS^|ti)Of4PNP 
(^T, #4PNPTrtt-S) Tr, p «IMit 2 5 , n * i 

M^t^flit 15, n ? i ;l/ff Jt 1 05^ply'j3> mm. 3 -CfiJ& £ tt & if ^(p] 
«PNPT r ic^mrc^tti^ J: o C4^ 0 fit, ;tif)^PNPTr 
<DWMi)miN LT < £ <h . p <> ^ ;HIit 5 0 & p •> ^ ;Hf it 6 0 <DSf£^±# 
U n*yj-)VmM\0, plv") n^lftSStfn •>^;l/$Iit2 0T«)&£*1& 
»PNh7>y^^ (&T\ fflPNT r <h1~£) 9 1 S.^n -7 jl ^ffit 

2 0, ply'Jn 3 W n ^ ;Hf it 3 0 £ tL^>^N P N T r 9 

3 ^Sii1"^> <fc ? Kfc »K ii^jKgM£$*l7S:# 1 KDK m2 K 

D2&o^ 3 * - vm<Dm^<Dwmm t ^mmmtmj& £ ox* 

[0 0 3 9] 

^mMMom-n^ummT- 2 0 0 1±, n * ^ ^fiit 1 oin^x frw& 200 

Wfi^n-Jx ;Hf it 20tn^x n/ffl& 3 0<7)f^i:, -etL-etL p -7 i 5 0 

£ V p ? ^ 6 0 iFfcWL Ztt^ H K p * ^ ;Hlit 5 0 (D \HU K li p M^fl 
it 5 5 p >7 ^ it 6 0 Ort^KKi p MJ£ifcfIit 6 5 &<£ti*?ti1&jfc £ t^T 
V^cOT\ n V ^ ;Vffit lOhn^x ;HIit 2 0 OP H mt/ n ? i ;vff it 2 0 t n 
i ;Hf it 3 0 O ply'Jn 3<7)££^&oTV^ i^tc Jt-^EI 5 O 

^ffilUlE&^jstt^^NPNT r 9 1 , 9 3 Og-^- 7>mXt &&t££tR 1 , R 
3 O^Jtfit^^W^fiT LT, P N T r 9 1 , 9 3 <7)&^-xm&tf X 

»)^LTV^ 0 ftot, If i{^<7)^/J;<7)y 7 7 f 7 y 7»^4 C 

[0 0 4 0] 
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[0 0 4 1 ] 

^ v£ o — #fl * saw 1" & tz ab <r> ±^xfi^<7) mm £ ^ - t i@^EHf m m -e * a „ ft , 

-(OXflWMUKi. HI 4 &c£tt£A 1 -A 1 ' jjttcj&o^aWfiSSrffl^-C^ 
[0 0 4 2] 

ft, MSM&sia^ 200 oiif^xii, hi 5 ( c ) <D^-&fcmznmiT2> 

n^x^i«1 0, 2 0, 3 0<7)Y^[S](7)S$Wyl= 5 0 ^ P Mffl&M. 
#15, 2 5, 3 5 0Y^lRl<^ft$Wy2=4 O^m, n^i;U^i*OHI 
IB ( n i 10^n^ xc ;Hf ft 2 0 «0 WBRSC^ n ? jl 2 0 <h n * i 

>l^J£3 0<£>MPB) Wx4= 5 yunu p xn ^ 5 0 , 6 0 <D X^|nJc7)i]igWx5 = 
3//m, p S*£tfc«# 5 5 , 6 5 O X;frft&tfT^faOS £ Wx3&cnVy3£ W 
f*LWx3= 2 ^ m, Wy3 = 8 ju m, p M^fW 5 5, 6 5 £#$^£^5: p M 
feifcflilt BP*, p M4£ifcff it 55a, 55b, 55c, 55d, 55e M'pl 
J£iHIfi£ 6 5 a , 65b, 65c, 65d, 6 5 e > <D Yjjfabzm *> ^9 p M*£ 
t^«OKB («x.tf, plSWi5 5ai pM*£iHM5 5 b £<DfflM, p 
IStI«6 5ci: 5 b p 6 5 d t<DfflMm* 

) d = 2. 5jumtLfz 0 IL, BI®t±^ «9 Mj < 1" & _hf£^t(iM# 

[0 0 4 3] 

£ -f\ Jti@tf/L^ 10fi-c mejSO plv'Jn > 3 £M L , - 

D ^^If^ 5 X 1 0 17 c m-3gSo n x l 0 , 2 0, 3 0 t, « 

fciftKa* 5 X 1 0 17 c m-3@j£<D p xc 4 0, 5 0, 6 0 i*tl-?tLMfSL 
t«o (0 6 (a) ) o 
[0 0 4 4] 

me (b) ) o 

[0 0 4 5] 
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JL\zY- MitiS^xlf^yU 3>^^itaLT/^-->^L 
[0 0 4 6] 

, * >ftAS«f(: «t •) 0Ox.tfflt3(l (A s ) ^jfjniimEE 1 0 k e VT 1 X 1 0 15 
c m2flJgy±A LT n M^tHf ft 11, 2 1, 3 1 &-£tf£r5cO n M^it£ 

ff^-r^ (m 6 ( c ) ) o 

[0 0 4 7] 

^ K , mm<7)WMmV £ P R 9 3 ^TMftS L> >f * > ftAti K «t 0 0 0 x. If 5 
k e VfIJgOM*l±-e^n > (B) £1X10 151@/ c m 2flJtv±A Ltpl 
i£ifciMl5, 25, 35, 45, 55, 6 5 £-£tf£f5£«> Pi*«i*Mt4 

(0 6 (d) ) o 
[0 0 4 8] 

A (Al) , I (Cu) , *v>|±i^ibOV»-f^«:±*tj|E|.t-r-6^JR^C,as 
^$tL^^Ej»#fi-*Jt*L-C^^->->^L (HI6 (e) ) , 

s*?-y-yy%$g. V) jg fr#«E*flK LtfitiilfJ: v»o-e3£9!{i^B&-r * 
p 5 5Wp SUfctfc^i* 6 5 11, \Zi& C T > 9 >7 Y ?U* 

ffinzti, ±.j&<D&mwn* m^xffifc<D j mm (mush, piy'j3>i«3^ 

[0 0 4 9] 

ft, ii#<7)CM0 SSL S I coMit^^tc^T^- 

itt^>^3i-e^o-r^m^K*i r -2 o o fcgf^&fcfcfcfrfcfcxfloitintt 

^3?T*«K *^^^3a^#^y^->^-fe^(iM^li*T-2 0 0 ri^gfc 
£ tt-5> L S I ORjg&fti:, Mt&ffctt*^ 2 0 0 ic^i6 <b ii2>Wmm\t<D$kft- 

[0 0 5 0] 
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-t&mx, (a) mn^z^mm, (t>) s.^ (c) iz^ti^tt ( a ) <oa2 
- a 2 ' huwb 2 - b 2 ' ^n?&o tz^mmm^m^^mmm'c^^o m i 
zm&ir2> t , ^ ^mm^m-w^-mm? 2ooait v^-rtt & n i ^ ^ 

it-e^)^ 3^@<7) n -^x^ijl 10a, 20a, 30a ^X^ftOgfjUC^o TI 
v> KJjjtffl L"CC1 <7)jllim-C-g£S • T&WL £ ti, n a. ;uflit lOain^x ;Hf it 2 
0 a OHH W n £ x. )1<W& 20atn^x 3 0 a OPal £ 4rti-Z?tl& 2 je. 

)VifMXh Z>p<y^ frffi$L SOI^p^x ;i/ff It 6 0 ^ffM £ *u Ml:, n i 
1 0 a OftSB n Mi£iHfM llafcp MfflkffiiL 1 5 $ *U n * 

x. 2 0 a O p*3*Bfc n SJ£ffc^# 2 1 a t p at£tfc«« 2 5 £ n 

* i ;i/^J^ 3 0a«i:n Mteifcff ^ 3 1 a t p MJ£iWI*t 3 5 £ fr> 

■hmm $ *U p^x 6 0 <Z> FWC5>* dgffl L fc«afc<7>«SW» ^^pl 
i£tfe«J*6 5^M$tiTV^ 0 ft, nM^ifcilitl 1 aipitfiSl 5, 
nlttli|2 1 a tpltti«2 5. n&i£fl&«#3 1 a t pS^ifcfS 
it3 5(±, -e-^-rtt^v^lX^lPlHWloJ LTf^$ttTV^ 0 L"C> nit 
fHUtl 1 a^pMt£iklIit2 5 fc, p SttiH 1 5 1 y^T- 1 t , nit 
iH»2 1 a^pMi£iHSit3 5 fc, lCnatW3 1 a#l2^2tf 

[0 0 5 1 ] 

±ib<z> ^ o , 2 o o <h mm^mm^umm^ 2oo a ^ 

IHi, M&ffcll*?- 2 0 0-Ct±pSl£tS:««l 5, 2 5, 3 5 ri s n Mtfetfcfc 

«i i, 21, 3 1 iz x *) *ix-?tim&zti"c\<*&<7)iz#L. mn.%\%mm : -2 

0 0 atlinSi£ft««l 1 a fcpHi£flfc««l 5, nMl£tfe««2 1 a «h p M 
*mMi$L2 5, S.^nM*£tS[^3 1 a pSl£»««3 5 l±, f*lWSv» 

[0 0 5 2] 

2 ^IfiJCo^TiiiitSo H 8 fiH 2 HJfeMSrtt^-t * tUtoVWC. 
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(a) tim^&TMEU (b) RZf (c) fi-etL-Tft (a) K*3tt&A3-A 
3' iMB3-B3' ^^fp v o7t^l8)f®^^6t!i;^1-ilf®EJT^^o HI 8 

1 0, 2 0, 3 0 t, i^9n^x;l/fJtl 0tn^x^it2 0<7)F^t:£^ 
«tr B 1L^*tifc<7)ffJt«h LTM?*i/:f 2 >y*)\/mMX~&2> p^xiH«5 1 
a, 5 1b, 51ct n ??^)VW§i.2 0 t n x. ;l/ff It 3 0 com^^^Kmm 
L T^lltoff f£ £ L Xl&m £ titzm 2 ^ )VifMXh Z> p * x, A^i* 6 1 a , 6 
lb, 6 1 ci^L, Mfc, n^^HUtl O^cort^^fM^tL/inM^ 
tfeHit 1 Up Ml£ft^^t 1 5 n ^ i ;Hf it 2 0 $ ttf^ n 

Itflil 2 Up Mi&nkiMM 2 5^, n ^ ^ 3 0 i)^ <DfoU KMfc £ ti 

£ n M^IIJ-t 3Up Mrailit 3 5 £\ p^7x 5 1a, 51b, 51 

c tft ti^'tKV 4* \zfm £ tifzm 3 J£ifcSgi£-e2> & p IttIS 5 6a, 56b 
, 5 6c£, p^x;l/^6 1a, 6 1b, 6 1c^-?WM$^; 
f£3»fcffit-C£>& pMt£ifc^6 6a, 66b, 66c *<£ti<?tiffiz.'C\<*2> 
ofLt, n Slt£tfc«« 1 1 ^ p MifcfM 2 5 t , p l!i£ifc^i* 1 5 1 % 
T-U, n 2 1 a* p Mi£iHI*lSc 3 5 <h , M K- n M^iBIft 3 1 2 

[0 0 5 3] 

JifBO t js 0 , mWMMmm^- 2 1 OTIin^x frffiSL lOtn^x 2 
0 <D fflRZf n^j- )VmML 2 0 t n * i ;i/ff 3 K tifHI ^ K«W L 

ttSco p f? * fl'fcSWTOt *t, # p * j. ^TlJtrt p Sii£t^fW 

Mir 2 1 0 IZ&^X i> , E S D y ^ X**E|lJjn$ *tfc <h # 0«Kftft«r-g-trftffl«I 
[0 0 5 43 
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, (a) am^tc^Wm, (b) RZf (c) i**ti*rtl (a) tc£tt£A4- 
A 4 ' IHWB 4 — B 4 ' *ftK?&o fc£c«»fW £«^WKj]r*-BfIfl2|-?**o 0 
9 £#Jft-r* i 3 ^I^JOtiMf ItT- 3 0 0 (i, X^lfiJ^iiJlKi&o T 
SH/^JMLT&g • ^J&S*Lfc3ffiOn ?^;HIJtl 0, 2 0, 3 0 t, n * 
jl ;i/fIJt l-Otnfx 2 0 OH £ *i£ p * ^ frW$L 5 0t, n i 

«2 0 t OOBIlM^^p'Ji^e 0 ££^TU H 

n * * ;i/ff i£ i o j&**ortSBK:3&j£ $ fitz n Mt£ifc«c 1 Up H&tMH* 
15 4:, n t> x. )VW$L 2 0 O FW $ *Lfc n M4£ifc^it 2 1 <h p 
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